The presence of 395 species of vascular flora at four rarely used cemeteries within the Poznań city was confirmed in 2010. Apart from naturally occurring species, cultivated species were noted equally. Among species appearing spontaneously between the graves, species new for the flora of Poland: Chionodoxa forbesii, Ch. luciliae, Puschkinia scilloides, new for the flora of Wielkopolska: Bidens ferulifolius, Hyacinthoides hispanica and new for the flora of Poznań: Erigeron ramosus, Lilium bulbiferum, Pimpinella nigra, Poa subcaerulea, Veronica hederifolia s.s., were recorded. Names of taxa originating from cultivation are underlined.
INTRODUCTION
Urban cemeteries are among generally accessible green areas. With regard for tradition, respect for the past and for the people who created them, cemeteries deserve careful maintenance. Cemeteries are planted with trees and shrubs which fulfil ecological and ornamental functions (C z e k a l s k i , 2001). Cemeteries are clearly divided into areas designated for burying the dead and also gardens with a particular type of mood of silence, reflection on mortality, and meditation. This is brought about by their exceptional scenery, composed of memorials and the inscriptions placed on them as well as by avenues planted with trees and plants ornamenting graves and growing around them (C z e k a l s k i and F u r m a ń c z y k , 2000; D ę b i c z and C z e k a l s k i , 2002).
The composition of cemeteries is dependent upon historical time span as well as cultural, religious, and burial customs. These factors influence the original arrangement of cemeteries as well as the changes occurring in them in the later years. The local landscape also creates the surroundings of the gravestones, which from pagan times have been planted with species of symbolic and magical significance (S i e wn i a k and M i t k o w s k a , 1998).
Modern gravestones are decorated mainly with seasonal plants. Well-ordered cemeteries are considered to be those that are carefully raked. The graves in such a cemetery are surrounded by white gravel or stone-paved surface. Weeds and deciduous trees are unwelcome. Heavy stone memorials dominate, taking up the place of plants. In concequence, many of the contemporary cemeteries have lost their park character.
Poznań, as a city with many centuries of tradition, has 21 cemeteries within its area. Their total area, which is about 231 ha, covers 0.9% of the city area. Out of the 19 parochial cemeteries, 9 are considered to have historical significance (M i e r z e j e w s k a , 2001).
Nowadays, cemeteries and their floristic composition are becoming the subject of many studies. There are many publications concerning spontaneous vascular flora of the cemeteries in Chełm District ( 
MATERIAL AND METHODS
Four Poznań cemeteries named the Jeżyce Cemetery, Górczyn Cemetery, Parochial Cemetery of Corpus Christi, and St. Jan Vianney Parochial Cemetery, were chosen for the inventory and comparison of vascular plants. All of them are open, similar with respect to the year of founding, located in-between low buildings, and far away from main communication roads or natural ecological corridors. Two of them, the Jeżyce Cemetery and Parochial Cemetery of Corpus Christi, are of historical importance (M i e r z e j e ws k a , 2001). Floristic research of these Poznań cemeteries was conducted in the 2010 vegetation season.
In order to determine the cover-abundance degree of vascular plant species, a 6-degree scale, out of Braun-Blanquet's scale, was applied with: 0 (1-5 individuals; < 5% cover of the cemetery area), 1 (> 5 individuals; < 5%), 2 (5-25%), 3 (> 25-50%), 4 (> 50-75%), 5 (> 75-100%). The large area of the examined sites justifies applying such 6-degree scale. The status of a 'permanent cemetery plant', which was distinguished in our flora descriptions, was related to the species which were planted in a cemetery area and currently are in a good condition, continue to grow or even are spreading without any care (C z a r n a , 2001).
Nomenclature of the spontaneous species follows M i r e k et al. (2002) Cemetery characteristcs CC -The Parochial Cemetery of Corpus Christi was established in 1912 on a rectangular plan. It covers an area of about 6 ha and is located beside Bluszczowa St. It is surrounded by fencing with an ornamental, brickwork entrance gate. Trees cover about 75% of the cemetery area. The following species grow along the main alley: Acer platanoides, Platanus ×hispanica and Fraxinus excelsior, whereas one of the side paths is planted with Sorbus aria. Alongside the fencing, an impressive alley composed of Pinus nigra is situated. Quarters are separated by numerous hedges composed of Carpinus betulus and other species.
J -The Jeżyce Cemetery was established in 1905. It is placed between Nowina and Szpitalna St. Currently it has an area of approx. 6.4 ha with a nearly four-sided shape with its longer axis in a north-south direction. The southern and western boundaries are enclosed by a wall, and by iron fencing from the side of the streets. The described cemetery has a quartered arrangement with one main composition axis, the second one parallel to the first one, as well as some transverse small alleys. The cemetery is under legal protection according to the provisions of the law on conservation of monuments of art and history. The new part of the cemetery is raked and trodden, and the herbaceous layer is poor there. From the side of Szpitalna St., the cemetery is screened by a hedge of Taxus baccata and Ligustrum vulgare, while from Nowina St. the cemetery is sheltered by Thuja occidentalis and Taxus baccata. The majority of the surface between the graves is occupied by herbaceous plants. The alley of Tilia cordata runs from the main gate through the whole cemetery. Trees cover approx. 75% of the cemetery area. The presence of the following three species: Pyrus salicifolia, Prunus angustifolia, Artemisia abrotanum, in this cemetery (P o d m o s t k o -K ł o s , 2010) was not confirmed in our observations. G -The Górczyn Cemetery is situated beside Piotr Ściegienny St. The cemetery was established in 1910 on an area of approx. 8 ha, and it has a rectangular shape with its longer side oriented in the north--south direction. The cemetery is arranged in quarters formed by the main avenue and transverse paths. The whole area is enclosed by a wall with a double winged cast iron gate facing the street. The cemetery is under legal protection according to the provisions of the law on conservation of monuments of art and history. Trees cover about 60% of the area. The alley along the main cemetery axis is planted with Robinia pseudoacacia. The spaces between the graves are raked and frequently trodden, therefore the herbaceous layer is poor there.
V -The St. Jan Vianney Parochial Cemetery is situated at the crossing of Lutycka and Szczawnicka St. The cemetery was established in 1936. It occupies an area of 0.25 ha and has an approximately rectangular shape with the main avenue and quartered arrangement. It is surrounded by wrought iron fencing. The main avenue is planted with Tilia platyphyllos and column form of Quercus robur. Trees cover about 40% of the cemetery area. The shrub layer is abundant at that cemetery. Thuja occidentalis, Chamaecyparis lawsoniana, Ch. pisifera, Juniperus chinensis, J. communis and Taxus baccata varieties appear here plentifully. The hedges of deciduous plants have been planted between the graves. They consist mainly of Ligustrum vulgare, Acer campestre, Symphoricarpos albus. In the newer part of this cemetery, the herbaceous layer is significantly poor. The surface is predominantly frequently trodden and raked there.
RESULTS AND DISCUSSION
A total of 395 vascular plants were recorded growing in the area of the four examined Poznań cemeteries (Table 1) . The highest number of species was recorded at the Parochial Cemetery of Corpus Christi (218 species) and at the St. Jan Vianney Parochial Cemetery (210). At the Jeżyce Cemetery, 199 species were noted, and the least species (171) were noted in the area of the Górczyn Cemetery. At all of the the four examined cemeteries, 47 species of vascular plants were noted in the tree layer, 58 in the shrub layer, and 313 in the herbaceous layer. In the tree layer, the highest number of species was recorded at the Górczyn Cemetery (27 species) and at the St. Jan Vianney Parochial Cemetery (23 species). At the two remaining cemeteries -19 species at the Parochial Cemetery of Corpus Christi and 18 species in the Jeży-ce Cemetery were confirmed in the tree layer. In the shrub layer, the highest number of species were noted at the cemeteries of the Corpus Christi (31 species) and at the St. Jan Vianney Parochial Cemetery (29 species), whereas at the Jeżyce Cemetery 27 species and at the Górczyn Cemetery 21 species were confirmed in the shrub layer. The herbaceous layer was the richest at the Parochial Cemetery of Corpus Christi (177 species). At the Jeżyce Cemetery and at the St. Jan Vianney Parochial Cemetery, a similar number of species was recorded (164 and 163 species, respectively). The lowest number of species in the herbaceous layer was recorded in the area of the Górczyn Cemetery (128 species). .
Species Cover-abundance class Species characteristics
Herbaceous layer * -the abbreviation 'cul' signifies a cultivated variety ** -CC -Parochial Cemetery of Corpus Christi; J -Jeżyce Cemetery; G -Górczyn Cemetery; V -St Jan Vianney Parochial Cemetery Cover-abundance classes: 0 (1-5 individuals; < 5% cover of the cemetery area), -1 (> 5 individuals; < 5%), -2 (5-25%), -3 (> 25-50%), -4 (> 50-75%), -5 (> 75-100%). LF (Life forms): M -megaphanerophytes; N -nanophanerophytes; C -non-woody chamaephytes; Ch -woody chamaephytes; G -geophytes; H -hemicryptophytes; T -therophytes; GHs (Geographic-historical status): Ap -apophytes; Sp -spontaneophytes; Arch -archaeophytes; Ken -kenophytes; Diadiaphytes; Cul -cultivated; SEg (Socio-ecological groups): 1  fertile broad-leaved forests and shrub communities (Fagetalia, Prunetalia); 2  acidophilous or xerothermic oak forests, mixed coniferous forests and their substitute shrub, herb or grassland communities (Quercion robori-petraeae, Quercion petraeae, Epilobion, Nardetalia); 3  nitrophilous shrub or herb communities (Sambuco-Salicion, Alliarion); 4 -xerothermic herb or grassland communities (Trifolio-Geranietea, Festuco-Brometea); 5 -pine forests or sandy grassland (Dicrano-Pinion, Sedo-Scleranthetea, Corynephoretea); 6 -swamp alder forests, woodless fens, bogs and intermediate mires (Alnion, Magnocaricion, Caricetalia fuscae, Sphagnion fusci); 7 -riparian forests and thickets, reeds and aquatic vegetation (Salicion, Phragmition, Glycerio-Sparganion, Potamogetonetea, Lemnetea, Utricularietea), 8 -humid meadows and tall herb communities (Molinietalia); 9 -fresh and moderately humid meadows (Arrhenatheretalia); 10 -nitrophilous floodplains and treaded communities (Plantaginetea); 11 -salt marshes and halophilous grasslands (TheroSalicornietea, Asteretea trifolium); 12 -therophyte communities on wet and humid sites (Bidentetea, Nanocyperion); 13 -mesophilous communities of tall perennials (Arction); 14 -xerothermic, perennial ruderal communities (Onopordon); 15 -short-term, pioneer ruderal communities (Sisymbrion, Eragrostion); 16 -weed communities of gardens and root crop fields (Polygono-Chenopodietalia); 17 -weed communities of cereal fields (Aperetalia); 18 -epilithic communities (Asplenietea); 19 -species of unknown phytosociological affiliation.
Analysing the cover-abundance of species occurrence at all of the examined cemeteries, it was found out that species from the 1st cover-abundance class comprise the most numerous group (Table 2) . Species from the 0 cover-abundance class made up about 30% of the total number of vascular plants recorded at the cemeteries in question. Species from the 2nd class were present at three of the examined cemeteries. At the Parochial Cemetery of Corpus Christi, these were: Betula pendula, Campanula rapunculoides, Gagea pratensis, Picea abies, Platanus ×hispa-nica, Taxus baccata, at the Jeżyce Cemetery: Aegopodium podagraria, Dactylis glomerata, Gagea pratensis and at the St. Jan Vianney Parochial Cemetery: Poa nemoralis, Thuja occidentalis. Taxa included in the 3rd cover-abundance class were present at the Parochial Cemetery of Corpus Christi: Aegopodium podagraria, Ficaria verna, Thuja occidentalis and at the Jeżyce Cemetery: Ficaria verna, Poa nemoralis, Scilla sibirica. No species were recorded in the 4th and 5th cover-abundance class. The abundant presence of the species from the 1st cover-abundance class is due to repeated raking around the graves. At other cemeteries of Poznań, located in the Świerczewo district (C z a r n a , 2005) as well as at the cemetery in Wschowa (C z a r n a and A n t k o w i a k , 2008), both of which are not open for burials, the richness of their vascular flora was much higher. Species from the 5th and 4th cover-abundance class were recorded there. A similar situation have been noted at a few other cemeteries located in southern Poland (C z a r n a and P i s k o r z , 2005; C z a r n a et al. 2006; 2007) . Most probably it results from rare or sporadic raking done around the graves. The species recorded at the four examined Poznań cemeteries constitute the full spectrum of Raunkiaer's life forms. The most numerous group, at three of the four examined cemeteries, comprises hemicryptophytes. At the fourth examined cemetery, Górczyn Cemetery, terophytes are the most numerous group. However, at the St Jan Vianney Parochial Cemetery and the Parochial Cemetery of Corpus Christi, the highest number of terophytes has been noticed. This may result from the presence of old parts at these cemeteries, which are almost without anthropogenic influence. A significant participation of geophytes was also noted -most of them were present at the Jeżyce Cemetery (32 species) and at the Parochial Cemetery of Corpus Christi (26 species). Some interesting species among the geophytes spreading between the graves should be mentioned: Anemone ranunculoides, Chionodoxa forbesii, Ch. luciliae, Convallaria majalis, Ficaria verna, Gagea arvensis, G. pratensis, Galanthus nivalis, Hyacinthoides hispanica, Lilium bulbiferum, Ornithogalum umbellatum, Puschkinia scilloides, Scilla sibirica, and Tulipa gesnerana. At the respective cemeteries, a similar number of species belonged to the groups of mega-and nanophanerophytes. The greatest number of megaphanerophytes was noted at the Górczyn Cemetery (24 species), and the lowest number was recorded at the Jeżyce Cemetery (19 species). Nanophanerophytes appeared in the greatest number at the St. Jan Vianney Parochial Cemetery and Corpus Christi Cemetery -25 species in each of them. The smallest number of species was recorded in the group of non-woody chamaephytes at all of the examined cemeteries (Table 3) . Table 3 Number of species and the proportions of different life forms in the flora of the examined cemeteries in Poznań, Poland Table 2 Analysing the proportions of the recorded vascular plant species at the investigated cemeteries according to their geographic-historical status (GHs), it was found out that the most numerous group comprises native species -apophytes and spontaneophytes. They accounted for over 50% of the whole flora at three of the four examined cemeteries (Table 4) . At the Górczyn Cemetery, native species comprise 43% of the total number of recorded vascular plants, which might be the result of the absence of a very old, unused, arboreous part at this cemetery. The greatest number of alien species is represented by diaphytes. They are most numerous at the Górczyn Cemetery (43 species) and the Parochial Cemetery of Corpus Christi (39 species), while at each of the two remaining cemetries there are about 34 species of them.
Archeophytes are the most numerous group at the Corpus Christi Cemetery (25 species), while at the St Jan Vianney Parochial Cemetery such a group consists of kenophytes. Additionally, a group of species exclusively cultivated and not running wild was distinguished at two of the examined cemetries. Such group was present at the Cemetery of Corpus Christi with 13 species, and at the Cemetery of St Jan Vianney with 11 species. * -for explanations see Table 2 Table 5 Number of species and the proportions of socio-ecological groups in the flora of the examined cemeteries in Poznań, Poland
No.
Socio-ecological groups (SEg)
Number and % of species Table 2 The species recorded at the examined cemeteries belong to 18 phytosociological units (Table 5) . Species preferring fertile deciduous forest and shrub communities form the majority. A relatively numerous group is also constituted by species from nitrophilous shrub or herb communities, which was particularly apparent at the Parochial Cemetery of Corpus Christi (20 species). Species of semi-natural and anthropogenic meadow and pasture communities, especially representing the order Arrenatheretalia, also show a significant number. Species with no specifically defined phytosociological affiliation (group 19) are most numerously represented at all of the examined cemeteries (over 50 species). That is the result of taking into consideration all the plants planted on the graves. In the herbaceous layer of the examined cemeteries an abundance of cultivated native plant species was confirmed. formerly frequently used to decorate single graves or whole cemeteries. At the examined cemeteries, the following Rosa species, which were cultivated already in the past, were recorded: Rosa blanda (at one cemetery), R. gallica (at three cemeteries), R. gorenkensis (at one cemetery), R. multiflora (at two cemeteries). Rosa gallica appeared only in the full flower form at three cemetries. Spontaneously growing Rosa canina was present at all of the examined cemeteries, while Rosa rubiginosa was present only at one of them. 4. Hedera helix was recorded both in the blooming form and as ground cover at all of the examined cemetries. At two of them, Hedera helix was found on the graves, while at two other cemeteries it was growing away from the graves.
